This description shows the histological findings of a peroneus brevis tendon allograft used for labral reconstruction, implanted 8 weeks before being retrieved due to a postoperative complication unrelated to the graft. As far as we have knowledge this is the first description about revascularization of an allograft used for hip labral reconstruction. The histological report of the removed peroneus brevis tendon allograft shows evidence of vascular ingrowth represented by small vessels with a thin muscular wall in all layers of the graft and cellular migration mainly represented by mature fibroblasts.
INTRODUCTION
It has been shown that the acetabular labrum has an important function in the normal biomechanics and stability of the hip [1] . Labral tears are associated to a poor sealing of the joint fluid resulting in increased frictional forces and premature osteoarthritis [2] . Traditionally, treatment options for acetabular tears have been debridement, reattachment and reconstruction with autografts or allografts [3] [4] [5] [6] .
Ligament reconstruction with allografts and autografts has been widely studied and described in literature. When comparing the clinical outcomes of allografts and autografts in anterior cruciate ligament (ACL) reconstruction, similar objective and patient-reported outcomes have been described [7, 8] . Based on this evidence, in our institution reconstructions of the acetabular labrums with allografts are performed since 2008 [6] . To our knowledge, there are no studies comparing allografts to autografts in the hip joint.
The use of allografts is related to a decreased operating time, no donor-site morbidity and increased tissue availability when compared to autografts. It has been shown that formation of adhesions in allograft intrasynovial tendon is lesser when compared to autograft extrasynovial tendon [9] . Allografts also involve disadvantages, like the risk of disease transmission, the potential for immune reaction, increased cost and delayed graft incorporation [8, 10] .
There is no consensus about tendon allograft revascularization in vivo. There are many studies about allograft integration performed in animals and in human knee procedures. Some authors conclude that there is an incomplete healing of the central portion of the graft with superficial revascularization [11, 12] . Other authors state that allografts are populated with fibroblasts, and collagen bundles become aligned as in normal ligaments after 6 months [13, 14] . Complete cell population of tendon allograft has also been reported [15] . To our knowledge, there are no descriptions about revascularization of allografts in human labral reconstructions. In this description, we present the histological findings of an allograft retrieved 8 weeks after labral reconstruction.
CASE PRESENTATION
A 54 year-old woman attended our clinic with bilateral groin pain and functional hip impairment in April 2013. On physical examination the patient presented with limited external rotation of the hip, positive Faber test, positive impingement test and positive Ribas decompression test in both hips [16] . In addition, the patient referred bilateral trochanteric pain with negative Ossendorf test [17] .
Radiography showed markedly coxa-anteversa with double line sign due to calcification of the posterior labrum (Fig. 1A) . The magnetic resonance arthrography showed signs of chondrolabral delamination and calcification of the posterior labrum, associated with narrowing of the posterior joint space (Figs. 1B-D).
Conservative measures with viscosuplementation and non-steroidal anti-inflammatories were considered for a limited period, with no satisfactory response. The patient categorically refused the option of having a total hip arthroplasty. This patient was fully informed about the prognosis of a hip preservation surgery performed in osteoarthritic hip; and despite that, she assumed the expectations, and kept on demanding an alternative for her painful hip. The patient was then proposed to undergo for a labral reconstruction with a tendon allograft. Surgery was executed through a safe surgical hip dislocation [18] . A femoro-acetabular osteoplasty, resection of the calcified labrum and labral reconstruction with a peroneus brevis tendon allograft were performed. Microfractures were performed in the superior central-posterior articular surface (Ilizaliturri zones III-IV) and autologous fibrin was applied. The entire procedure was realized by the senior consultant of the hip unit of the institution (MR).
Postoperative recovery was accomplished during 8 days at the hospital. The patient showed a regular postoperative evolution with no complications, and started physiotherapy the day after surgery, according to our protocol for femoro-acetabular osteoplasties. Protected weight bearing and limitation of the range of motion were indicated.
At the clinic appointment 6 weeks after surgery, the patient attended with groin pain and radiographic signs of mild lateralization of the hip, reason why she was referred to another course of rehabilitation. Two weeks later, the patient was admitted at the emergency department with intense groin pain for the last few days, very irritable hip and inability to walk. Hip ultrasound and x-rays were performed, showing a collapse of the femoral head ( Fig. 2A) . This collapse might have been due to excessive trimming of the posterior acetabular wall, and thus destabilization of the femoral head. A necrosis of the femoral head was diagnosed, and the patient was finally indicated for a total hip replacement (Fig. 2B) . During the operation, the entire allograft was excised and the sample was sent to the pathology department. The anatomic and histopathological studies of the graft showed fibrotic tissue with variable cellular density mainly composed by mature fibroblasts. The femoral head that was excised was also sent to the pathology department, and the final histological report concluded that, in fact, there was histopathological evidence of necrosis of the femoral head. Vascularization was observed in all sections of the tendon allograft. It mainly consisted on small vessels with a thin muscular wall (Figs. 3A  and B) . Some degenerative changes such as focal deposits of Alcian Blue material were seen (Fig. 4) . Necrosis was absent in the allograft.
DISCUSSION
The main finding of this case report is the early vascularization of a tendon allograft used for a labral reconstruction in a human hip.
The important role of the labrum in terms of the biology, biomechanics and hip stability, has conferred a growing interest to acetabular labral reconstructions [1, 2] . Labral reconstructions are performed in cases where labral repair is not possible, and are mainly performed using autografts, and in fewer cases using allografts [5, 6] .
With regards to acetabular labral reconstructions, Costa et al. perform massive labral reconstructions in patients with global-pincer femoroacetabular impingement and advanced labral degeneration by means of an acetabular rim trimming, femoral osteochondroplasty and labral reconstruction, performed through a surgical dislocation approach [19] . These authors described a series of four patients (age range: 20-47 years) at 1-year follow up. They concluded that, despite complex deformities and preexisting cartilage and labrum wear in this young cohort, 75% of the patients reported significant functional improvement after treatment of this condition. Another study conducted by Moya et al. described a cohort of 20 patients with nonrepairable labral tears, which underwent to labral grafting mainly by means of an arthroscopic assisted anterior mini-open approach. The clinical outcomes were considered satisfactory, reason why these authors concluded that labral reconstruction with tendon allografts provides relief of painful symptoms, and represents a reliable alternative for patients with nonrepairable labral tears that are not yet candidates for a joint replacement procedure [20] .
Allograft tendon incorporation and revascularization have been widely described in the literature. Most of the studies have been performed in animals [10, 11, 15, 16] . Histopathological findings from the use of allografts have been described in anterior cruciate ligament (ACL) reconstructions [7, 8, 16] and flexor tendons of the hand [9] . It has been shown that allografts may involve a high inflammatory reaction [12] , but it has also been shown that freezing the allografts during preparation kills donor cells and may denature cell-surface histocompatibility antigens, resulting in decreased graft immunogenicity [21] .
In ACL reconstructions, it has been shown that the allograft tissue undergoes a remodelling process that includes necrosis, revascularization, fibroblast proliferation, and collagen synthesis. After this process is complete, the implanted tissue histologically appears similar to the native ACL [22] . Likewise, animal studies have shown revascularization, and cellular ingrowth after meniscal allograft transplantation [23, 24] . We are aware that the biological behaviour and thus the graft revascularization of ACL reconstructions may be quite different from that of labral reconstructions with tendon allograft, in part because of the different way of reattachment of the graft. In spite of this, and considering that (to our knowledge) allograft revascularization in the human hip has not been previously described, we considered relevant to bring up these two potentially different scenarios.
Allograft revascularization and incorporation to the host tissue is still a confusing subject with contradictory findings in the literature. Some authors conclude that allograft revascularization is only successful in the periphery of the graft, persisting an acellular zone at the central portion. On the other hand, some studies have shown a complete revascularization of allografts, with an increased vascular density when compared to autografts [16] . Other studies conclude that at 30 weeks the graft is completely revascularized [15] .
In regards to AVN of the femoral head, it is considered a rare complication after a surgical hip dislocation procedure. In fact, the incidence has been described to be 0.05% in one series [25] , and 0.06% in another series [26] . Both series of patients managed by the group of Ganz. In the case we are presenting in this report, the technique was performed according to the original descriptions made by Ganz [18] . In our unit, this is the first case of AVN after a hip surgical dislocation. Although we cannot elucidate a specific reason for the development of this regrettable complication, we suppose that this case might represent the fact that the risk of AVN with this technique is not completely absent.
In this case report, we describe the histological findings of a peroneus brevis tendon allograft used for labral reconstruction, implanted 8 weeks before being retrieved due to a postoperative complication unrelated to the graft. This description shows evidence of vascular ingrowth in all layers of the graft after 8 weeks from the index surgery, with cellular migration represented mainly by mature fibroblasts.
